phase. The Pliocene invasion of this basin by a N-S zone of mantle upwelling has resulted in seafloor spreading parallel to the preexisting structure along a rift system that has continued to propagate away from its eccentric mantle source in two opposing directions.
INTRODUCTION
The geographic association of uplift, rifting and magmatism at the Afar triple junction provides a visual impression consistent with continental rifting at the crest of a plume generated dome [Cloos, 1939; Gass, 1970 1989], our intent is to demonstrate that the subsequent period of contemporaneous uplift and magmatism was controlled by active-mantle upwelling concentrated along an axis that lies eccentric to the Red Sea Basin but coincident with the central crest of the Afro-Arabian Dome.
TWO STAGES OF CONTINENTAL MAGMATISM
The continental magmatic rocks in Saudi Arabia can be divided into older and younger groups which differ in their overall composition and structural setting (Figure 1) [Almond, 1986a, b; Coleman and McGuire, 1988 ; Camp and Roobol, 1991a]. As described below, these groups appear to reflect separate magmatic phases, contemporaneous with the two tectonic phases described above. In Saudi Arabia, the older rocks are tholeiitic to transitional, and most were emplaced along northwest trending structures parallel to the Red Sea Basin; in contrast, the younger rocks are transitional to strongly alkalic and were emplaced along northerly trending structures which diverge from the Red Sea trend by about 25 ø (Figures 1 and 3 
Radiometric age determinations from 182 localities in Saudi

SYMMETRY OF UPLIFT AND MAGMATISM
Dixon et al. [1989, 1991] attributed the asymmetry of magmatism across the Red Sea Basin (Figure 1 ) to a north trending zone of mantle upwelling which was present beneath western Arabia about 30 million years ago, but is now centered beneath the Red Sea spreading center due to the lateral migration of the overlying lithosphere. Whereas we agree with the existence of such a zone, we think that it is a much younger feature which was not involved in the Oligo-Miocene period of Red Sea rifting, as they propose [Camp amt Roobol, 1991a ]. Here we examine evidence that continental uplift and magmatism have been contemporaneous and symmetric across a linear, north-south axis of mantle upwelling over the past 12-14
The West Arabian Swell An asymmetric depositional facies pattern in the northern Red Sea led Bayer et al. [1988] to conclude that the northeastern Red Sea margin was uplifted above sea level after 14 Ma, and that this was shortly followed by renewed subsidence of the Egyptian offshore area at about 12 Ma. This age of uplift appears to be consistent with the post-14 Ma age recognized by Bohannon et al. [1989] along the southeastern Red Sea margin. The continuation of Arabian uplift into the Plio-Pleistocene has resulted in a topographic asymmetry across the present Red Sea Basin, which is generally coincident with the post-12 Ma magmatic asymmetry discussed above. We herein refer to this broad region of uplift and magmatism as the West Arabian McKenzie and Bickle [1988] show that the amount of magma produced during crustal extension depends largely on the Tp of the asthenosphere and the stretching factor of the . We attribute seafloor spreading in the southern Red Sea to the Pliocene invasion of this extended crust by the north-south limb of rising asthenosphere described above. On this basis, we suggest that the southern Red Sea spreading axis may be a unique example of a doubly propagating rift system eccentric to its zone of active-mantle upwelling.
